OBSTRUCTION to the flow of blood from the left ventricle to the aseending aorta may be congenital or acquired, and usually is valvular in location. lIess frequently stenotic lesions occur in a subvalv-ular position, due to constricting membranes or fibromuscular hypertrophy of the left ventricular outflow tract. On rare occasions obstruction is produced by stenosis in the supravalvular region.
Usually it is not possible to determine the location of these lesions on clinical grounds alone, and. until recently, such an exact anatomic diagnosis was only of academic interest.
With current advances in cardiac surgery and the use of temporary cardiopulmonary bypass, however, an increasing number of patients with aortic stenosis are being offered the benefits of surgical correction. Under these circumstances, the recognition of supravalvular aortic stenosis as an entity, and an understanding of methods for correcting this lesion becomes a necessity. For this purpose the following case is reported. Case Report B.J., a 21-year-old girl, was admitted to the Methodist Hospital, Houston, Texas, on June 6, 1a962. A heart murmur had been present since birth, but her growth and development had been normal. She had remained asymptomatic until 2 years prior to admission when she began to note easy fatigability and occasional palpitation on modest exertion. There was no history of chest pain or syncope.
Examination revealed a blood pressure of 100,'70 mm. Hg Routine hematologic studies and urinalysis were within normal limits, and the serology was negative. The electrocardiogram demonstrated a pattern of left ventricular hypertrophy and strain. Roentgenograms of the chest ( fig. 1 ) and fluoroscopy revealed slight cardiomegaly with dilatation of the undivided pulmonary artery segment.
Combined heart catheterization demonstrated relatively normal right heart hemodynamics with no evidence of an intracardiac shunt. "Pull-back" tracings from the left ventricle demonstrated a left ventricular systolic pressure of 230 mm. Hg with no g-radient across the aortic valve. There was a gradient of approximately 100 mm. Hg between the area just above the aortic valve and the distal ascending aorta. Selective angiocardiograms of the right side of the heart revealed dilatation of the main pulmonary artery, but no other abnormnalities. Angiocardiograins of the left side of the heart from a right ventricular injection demonstrated an area of stenosis in the aorta immediatelv above the aortic valve ( fig. 2 ).
At operation on June 15, 1962, the chest was opened through a median sternotomy incision. The aorta just above the aortie valve was noted to be moderately stenotie, having an appearance similar to that of an adult type of coaretation, except for its location ( fig. 3 a and b). Total cardiopulmonary bypass was instituted by standard technics, with use of roller pumps and a rotating disk oxygenator. A longitudinal aortotomy was made along the right anterolateral aspect of the ascending aorta, extending through the area of stenosis well into the sinus of the noncoronary cusp of the aortic valve. The valve itself was entirely normal. Operative pressure tracings prior to repair revealed a left ventricular pressure of 180 /20 coinpared to a brachial artery pressure of 105/60 ( fig. 6a ). Following completion of the repair no systolic gradient was noted between the left ventricle and the brachial artery, and there was no evidence of aortic regurgitat,ion ( fig. 6b ).
The patient made an uneventful recovery, and repeat angiocardiogram on July 6, 1962, denmonstrated no evidence of residual stenosis ( fig. 7) . She was discharged from the hospital on July 11, 1962, with a blood pressure of 130/70 in both arms, and has remained well.
Discussion
Archer, in 1871, first described a congenital bank extending across the aortic lumen just above the aortic valve in close proximity to the attachment of the commissures. In reviews of supravalvular aortic stenosis, such lesions frequently are not differentiated from those producing actual obstruction to blood flow. Mencarell in1930, first described true supravalvular aortic stenosis and coined this ternii. Denie has been reported. 8 Occasionally, such a method may be possible but is techniieally more difficult, and its use would appear to offer nio significant advantage over the use of pateh angioplasty. In the majority of instances, the close proximity of the stenotic lesion to the aortic valve mechanism would prevent the use of this technic.
The function of the aortic valve itself is of extreme importance and has been described as normal in each of the successful cases reported (table 1). In other reports, the valve has been imperfect, with involvement of coronary orifices, and these eases have ended fatally.3 4 With improved valve prostheses now available, however, consideration should be given to valve replacement in addition to correction of the supravalvular stenosis in such cases.
The diagnosis of supravalvular aortic stenosis usually cannot be made on clinical grounds alone. Physical findings generally 
Figure 6
Simultaneous pressure tracings from left ventricle and brachial artery (A) before repair demonstrating marked systolic gradient across area of stenosis and elevated end-diastolic pressure in ventricle, and (B) after repair demonstrating relief of obstruction to left ventricular oUtflow tract. modified endarterectomy is not always possible, however, due to the close proximity of the area of narrowing to the attachment of the aortic valve commnissures. Under these circumstances, adequate relief of obstruction may be obtained with patch angioplasty alone.
Circumferential excision of the area of aortic narrowing with end-to-end anastomosis Figure 7 Angiocardiogram prior to discharge from hospital demonstrating complete relief of sup ravalvular aortic stenosis. Summary Stenotic lesions in the aortic valve region may be acquired or congenital, and may be valvular, subvalvular, or supravalvular in location. As more of these patients are offered the benefits of surgical correction, cases of supravalvular aortic stenosis are being reported with increasing frequency. At least seven previous cases have been corrected successfully and another is reported.
The diagnosis of supravalvular aortic stenosis usually cannot be made on clinical grounds alone. Definitive diagnostic technics are available, however, and allowed aceurate delineation of the lesion in the case reported. Surgical correction consists of enlarging the aortic lumen in the area of supravalvular constriction. This usually is possible by longitudinal aortotomy through the area of constriction followed by patch angioplasty, as employed in this case in conjunction with modified endarterectomy. In most instances of supravalvular aortic stenosis, the valve it-self is perfectly normal, and total correction is possible if the correct diagnosis is made.
